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DETAILED REPORT 

(Name of the invention) 

Water immersion indicator for portable electronic devices and portable electronic devices that 
use it 

Outline 
(Object) 

This invention offers a waterj^mersion indicator which can be used by applying it to the outside 
of portable electronic devices. " ~ 

(Construction) 

This water immersion indicator consists of an abs orbent flat substrate 21 , marks 22 

which are formed b y printing water-s oluble j^kon part of the surface 21a of the substrate 21, 

and a transparei^ is adhered to the substrate siSface rfa7ownnglhe 
marks 21 . ...... . ^ ^ 

Sphere of patent request 
(Claim 1) 

Claim 1 is concerning a water immersion indicator which has the following 
characteristics: it consists of a flat absorbent substrate, marks printed in water-soluble ink on 
part of the surface of the substrate, and a transparent protective film which is adhered on 
substrate surface covering the marks. 

(Claim 2) 

Claim 2 is concerning the water immersion indicator in claim 1 where the marks are set 
up on the edge on the surface of the substrate. 

(Claim 3) 

Claim 3 is concerning a portable electronic devices which has the following 
characteristics: A water immersion indicator which consists of a flat absorbent substrate, marks 
formed by printing water-soluble ink on part of the surface of the substrate, and a transparent 
protective film which is adhered on the substrate surface covering the marks, is adhered Jo the 
ou tsideof the device^with the marks on the surface. 

(Claim 4) 

Claim 4 is concerning the portable electronic device in claim 3 where the marks are set 
up on the edge or in spots on the surface of the substrate. 
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Detailed explanation of the invention 



[0001] 

(Field of industrial use) 

This invention is concerning a water immersion indicator for checking the history of 
portable electronic devices regarding immersion in water and it also includes portable electronic 
devices where this water immersion indicator is applied. 

[0002] 
(Prior art) 

To insure reliability, it is necessary to check portable electronic devices for leasing to 
see if they have been immersed in water. Because of this, the device's history of immersion in 
water is monitored by attaching a water inyiersionji^dicator to the portable electronic device. 
| This former water immersion indicator is formed by printing 12 wat er-soluble j nkoygc 
ii approximately halfof the area of the surface 1 1 of a flat adheswel>acked, absorbent substrate 
I as shown in figure 6. When the electronic device is immersed in water, the substrate ll'" - " 
absorbs water and the water-soluble ink starts to dissolve and runs outside of the printed area 
12. This running of ink indicates that the device has been immersed in water. 
[0003] However, when this water immersion indicator 10 is applied to the outside of a portable 
electronic device, hands and fingers touch the printing 12 when the device is carried and the 
printing 12 or the surrounding area becomes dirty, making it difficult to determine when the 
device has been immersed in water. In addition, when the water immersion indicator 10 is 
applied inside of the portable electronic device to address this issue, it is necessary to 
disassemble the device to see if it has been subjected to immersion. 

[0004] 

(Problems that this invention tries to solve) 

As stated above, when the former water immersion indicator is applied on the outside of 
a portable electronics device, since hands and fingers touch the printing, the printing or the 
surrounding area becomes dirty, and it is difficult to determine if the device has been immersed 
in water. 

[0005] This invention was made in order to solve these former problems. Its main object is to 
offer a water immersion indicator which can be used by applying it to the outside of the portable 
electronic device. 

[0006] 

I (Steps for solution) 
The water immersion indicator in claim 1 has the following construction: it consists of a 
flat absorbent substrate, marks printed in water-soluble ink on part of the surface of the 
substrate, and a transparent protective film which is adhered to the substrate surface covering 
the marks. 

[0007] In the water immersion indicator in claim 2, the marks in claim 1 are set up on the 
edges or as spots on the surface of the substrate. 
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[0008] The portable electronic device in claim 3 has the following characteristics: a water 
immersion indicator which consists of a flat absorbent substrate, marks printed in water-soluble 
ink on part of the surface of the substrate, and a transparent protective film which is adhered to 
the substrate surface covering the marks, is adhered to the outside of the device with the mark 
side on the surface. 

[0009] In the portable electronic device in claim 4, the marks in claim 3 are set up on the edges 
or in spots on the surface of the substrate. 

[0010] 
(Function) 

Since the printed surface of the immersion indicator in claim lis protected by a 
protective film, it prevents hands and fingers from directly touching the printed surface of the 
substrate. Therefore, the printed surface will not be soiled. Water which penetrates from the 
edge of substrate disperses the water-soluble ink to parts of the substrate surface which were 
not printed and inside the substrate. This ink can be detected by blotting. 
[0011] In claim 2, the marks printed in water-soluble ink are set up on the edges or in spots so 
the surface of the substrate has un-printed parts between marks. Therefore, in addition to the 
function in claim 1, the water-soluble ink is dispersed to the un-printed parts of the substrate 
between the marks by water which penetrates from the edge of the substrate. 

S[0012] In the portable electronic device in claim 3, since the water immersion indicator in claim 
1 is applied on the outside of the device, the printed surface of th e labelw ill not be soiled by 
touching. The history of immersion in water caht>e determined without disassembling the 
device. 

[0013] In the portable electronic device in claim 4, since the water immersion indicator in claim 
2 is applied on the outside of the device, in addition to the function in claim 3, the immersion 
history can be determined easily and surely by checking the water-soluble ink which marks the 
un-printed areas between marks. 

[0014] 

(Example of practice) 

In the following, examples of practice of this invention are going to be explained using 
figures 1 to 5. 

[0015] Figures 1 to 4 show the 1 st example of practice. Figure 1 is a cross section of the water 
immersion indicator; figure 2 is a front view of the water immersion indicator; figure 3 is a cross 
section of a portable electronic device where the water immersion indicator in figure 1 has been 
applied; figure 4 section A- A of figure 3. 

[0016] As shown in figure 1, the water immersion indicator 20 in this example consists of a flat 
absorbent substrate 21, a border 22 printed in water-soluble ink over approximately half of the 
surface 21a of the substrate 21, and a transparent protective film 23 which is adhered over the 
total area of the substrate surface 21a covering the marks 22. 

[0017] In this example of practice, the s ubstrate 21 is M^-qualityj Ajiitg^a^r. As shown in 
figure 4, adhe sive 2 5 is applied on theback .of ^e substote 21 . Various information may be 
printed over approximately half of the area where marks 22 are not applied raTSesurfeceTl a 
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of the substrate 21 if necessary. This information is printed in oil-based ink. In addition, black 
water-soluble ink is used for printing the marks 22because it doesn't fade. Part 22a of the 
water-soluble ink partially penetrates the surface layer of the substrate 21. A p rotective film 23 
made of pol yester is used . It is attached to the surface 21a of the substrate 21 by an adhesive 
film 26. 

[001 8] The water immersion indicator 20 above is used by applying it to the outside of a 
I portable electronic device 30 as shown in figures 3 and 4. The color of the surface 2 la of the 
substrate 2 1 and the color of the marks 22 can be seen through the transparent protective film 
23 and adhesive 26. Since the marks 22 are protected by the protective film 23, the marks 22 
| will not be touched or soiled. Normal soil on the protective film 23 can be wiped off easily. 
| Accordingly, it is possible to distinguish the marks 22 printed on the surface 21a of the substrate 
' 21 and the un-printed part (white in this example) reliably. 

[0019] If the portable electronic device 30 is accidentally immersed in water, water penetrates 
the inside of the substrate 21 from the edges 21b of the substrate 21 . Accordingly, the water- 
soluble ink which forms the marks 22 is dissolved by the water. This ink diffuses into the 
substrate 21 or un-printed part of the surface 21a. Therefore, the un-printed part of the surface 
21a is discolored and the marks 22 will not retain their original color. Immersion of portable 
electronic devices 30 can be determined after the fact. Also, in this example, since the marks 
22 form a border, an un-printed area 21d is set up between the marks 22. Therefore, water- 
soluble ink that forms the mark 22 will diffuse smoothly to the un-printed part 2 Id smoothly due 
to the water which penetrates from the edges 21b of the substrate 21. When the portable 
electronic device is immersed in water, this fact can be determined easily and surely. The 
degree of discoloration of the un-printed part 2 Id can be confirmed by comparison with the 
color of the substrate surface 21a which is distant from the marks 22. 
[0020] Figure 5 shows the 2 nd example of practice of this water immersion indicator. In the 
water immersion indicator 20A in this example, marks 22 A printed in water-soluble ink is set 
up in spots over approximately half the area of the surface 21a of the substrate 2 1 . 
Accordingly, by setting up the marks 22A in spots, water-soluble ink diffuses smoothly to the 
un-printed part 21d between the marks 22 A when the portable electronic device is immersed in 
water. Also in this example, the protective film 23 is applied only over approximately half of the 
area where the marks 22 A are printed on the surface 21a of the substrate 2 1 , and it is not 
applied over the remaining half of the area where the marks 22A are not printed. By using this 
construction, when the portable electronic device is immersed in water, water penetrates from 
the edges 21b of the substrate 21 and the surface 21a where the protective film 23 is not 
applied on the substrate 21 . This device will work faster than the device in the first example of 
practice. 

[0021] 

(Effects of this invention) 

As explained above, since the printed surface of the water immersion indicator in claim 
1 is covered by a protective film, dirt on the printing surface can be prevented. Therefore, when 
ink is dissolved by water which penetrates from the edge of the substrate, discoloration of the 
surface can be easily detected. 
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[0022] Since there is an un-printed area between the printed marks in the water immersion 
indicator in claim 2, the water-soluble ink diffuses to the un-printed area between marks 
smoothly. Therefore, in addition to the effect of this invention in claim 1, immersion in water can 
be detected even more easily and surely. 

[0023] Since the water immersion indicator in claim 1 is set up on the outside of the portable 
electronic device in claim 3, the printed surface of the label will not get dirty. Therefore, 
immersion in water can be detected surely from outside the device. 

[0024] Since the water immersion indicator in claim 2 is set up on the outside of the portable 
electronic device in claim 4, in addition to the effects of this invention in claim 3, the water- 
soluble ink diffused into the un-printed areas between marks make the determination of 
immersion in water can be done easily and surely. 

(Simple explanation of figures) 

Figure 1 : cross section of the water immersion indicator in the first example of practice. 
Figure 2: front view of the water immersion indicator in figure 1 . 

Figure 3: cross section of the portable electronic devices where the water immersion indicator in 
figure 1 has been applied. 
Figure 4: section A-A of figure 3. 

Figure 5: cross section of the water immersion indicator in the second example of practice. 
Figure 6: cross section of the former water immersion indicator. 

(Explanation of labels) 

20: water immersion indicator 

21: substrate 

21a: surface 

22: mark 

23: protective film 
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(54) SUBMERSION CHECK LABEL AND PORTABLE ELECTRONIC APPARATUS 

(57)Abstract: 

PURPOSE: To prevent the contamination of the printing 
surface of a base material and to enable a user to surely 
check the decision of submergence history by protecting 
the printing surface with a protective film to prevent the 
direct touch of hand of the user to the printing surface of 
the base material. 

CONSTITUTION: This submergence check Jabel 20 is 
composed of the planar base mater ial 21 which has 
fwater absorbability, striped marks 22 formed by printing 
jwith water-soluble ink in the region of about half the front 
^surface 21a of the base material 21 and the transparent 
/protective film 23 stuck to the entire part of the front 
surface 21a of the base material 21 so as* to cover the 
marks 22. The base material 21 is formed of white wood 

' V . t '■win rwn 1 ^ -v '***-"«» ■ 

freepaper and the rear surface of the base material 21 is coated with an adhesive. Hardly 
(fadable black ink is used as the water-soluble ink used for printing of the marks 22. The 
water-soluble ink partly attains the state of the ink slightly penetrating in the front layer of the 
base material 21. A polyestej ^film is used as the_protective 
surface 21a of the base material 21 by a film adhesive. 
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